
or destroy tissue or tumor growth. Among the
conditions in which radium treatment has
proved of special value may be mentioned : re-
current or inoperable carcinoma of the cervix,
or of the body of the uterus, Hodgkin's disease
and malignant lymphoma, myelogenous leu-
kemia, inoperable squumous cell carcinoma of
the tongue, jaw and buccal mucous membranes,
in non-metastusizing epidermoid cuncer and in
the more benign lesions of kératoses, pupillomu,
und other so-called precancerous conditions.

!). Radium therapy has proved, so far, to be
of little benefit in recurrent carcinoma oL' the
breast, carcinoma of the stomach and intestine,
carcinoma of the glands of the neck, by exten-
sion from cancer of the tongue, mouth and lip,
and in general in deeply seated metastatic ex-
tension of cancer from any region.

10. The use of radium in prophylaxis of re-
currence after radical operation, for the cure of
cancer, is not advised. Where serious doubt ex-
ists as to the complete removal of the primary
tumor, and where the location of the suspicious
area is superficial and accessible, and of small
extent, radium may be used with benefit, but
where a large area is to be considered, as after
operation for breast cancer, the difficulties of
covering the whole area with sufficient radiation
are such that the treatment is not to be recom-
mended.

11. The combination of radium therapy and
operation, by which a tumor, otherwise inoper-
able, is excised as thoroughly as possible, the
remaining tissues cauterized, and subsequently
subjected to radiation, has yielded satisfactory
results in several cases. This method of proced-
ure is especially adapted to the more advanced
cases of rodent ulcer, involving the face. After
a period of radiation and observation of the
open, granulating wound, extending over sev-
eral months, secondary plastic operations have
been performed -to close the defects, and the
results, up to the present time, in a very small
number of cases, have shown no return of the
disease.

12. Of 642 cases treated with radiujn in this
series, 354, or 55%, received definite benefit.

13. Although many cases of advanced carci-
noma show no appreciable benefit from radium
treatment, it is also true that in no case yet ob-
served has radium uppeared actuully to accel-
erate the growth of tumor tissue. Patients have
suffered pain und inconvenience from the effects
of rudium burns in certuin instances, but these
have been of a temporary character. The con-
stitutional effects of heavy doses of radium are

unpleasant, and severe nausea and depression
may occur; but these, also, are chiefly tempo-
rary in character. With continued and exces-
sive dosage, very profound constitutional effects
may be obtained. A serious diminution in the
number of white cells in the blood is observed
after continued heavy dosage. This is a more
lasting phenomenon, and may be of serious im-

portance in relation to the patient's resistance
to infection. On this subject we are not, as yet,
ready to report. In no other respect have we
found radium to exert an unfavorable action
upon the patient.

14. The considerable expense of purchase
and the difficulties and dangers of administ ra-
tion of radium therapy are more Hum justified
by the results obtained.

Mesothorium and Combination Methods in
the Treatment of Cancer.

By F. D. Donoghue, M.D., Boston.

The late Professor Czerny, who inspired the
erection and conducted the first cancer institu
tion in the world, where ull cuses of cancer were
looked upon as hopeful, in reply to a critic,
made the following answer:

"Only slowly can the seed ripen which ex-
perimenters and therapeutists have planted in
the ground, to mature slowly the fruit of a

chemico-t.lie.rapy of cancer. Under many barren
stones are to be found here and there kernels
of gold, which possess permanent value. A
careful and experienced chemist is required to
separate the true gold from the dross."

In our treatment of cancer, we have looked
too enthusiastically forward to a specific for
cancer. The effort to combine and correlate the
various methods of proven value is a compara-
tively new thing. The results of the Hunting-
ton Cancer Hospital show how much may be ac-
complished in a well-conducted institution.

The standpoint from which I speak is the
standpoint of the practitioner without a largo
institution, but who is willing to learn, from in-
stitutional experimentation, that which is best
and sufest for privute practice.

There is undoubtedly a large group of cuses
of malignant disease which are hospital cases,
but the general surgeon in the general hospital
still ignores the possibilities of therapeutic
means other than surgical, and the special hos-
pital is apt to get only such cuses us are looked
upon as hopeless and incurable by the surgeon
in the general hospital.

The inadequacy of surgery alone in eon-
trolling cancer is manifest.

That no satisfuctory method for the treutment
of cuneer hus yet been determined is evinced by
the number of curative methods which have been
devised, and which are in use. I do not think it
can be said that the early removal of all cancers
is the surest and best method of treatment, nor
can it be said that surgical removal of cancer
does not still deserve the most prominent place
in treatment.

The results of operative treutment of cancer,
however, are painfully disappointing, and while
here und there brilliant results are obtained, on
the whole the large per cent, recurring after op-
eration is discouraging.
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With the advance in surgical skill and diag-
nostic ability, we should naturally expect a de-
crease in the death rate from cancer.

Enough has been accomplished by ray ther-
apy, in the form of x-ray, radium ray and meso-
thorium rays from radioactive substances, such
as radium and mesothorium, to warrant a care-
ful consideration of their value as an adjunct
to surgery in what still may be called operable
cases, and a substitute in those cuses in which it
is obvious thut surgery is bound to fail.

Chemotherapy for cancer is not a new thing,
for it dates buck to the beginning of medicine,
and ulmost every drug or chemicul hus ut some
time hud its advocate, and modern experimental
chemotherapy could have developed only as a
result of this older work.

A statement made by the late Dr. Paul Ehr-
lich "that the principle governing successful
treatment of parasitic disease is that parasites
are killed only by those materials to which they
have a certain relationship by means of which
they are fixed to them."

Based upon this, Ehrlieh discovered in
"606," a substance that caused the disappear-
ance of tumors due to syphilis.

The substances which have served as of some
value in cancer therapy are largely of the heavy
metal series. Of these arsenic, in its various
forms, is the most favored. Atoxyl and salvar-
san have been tried, and before the war put a

stop to exchange of scientific ideas and experi-
mentation, selenium was much exploited.

In this community, we are familiar with the
routine and the results obtained by Dr. George
W. Gay in the use of the compound tincture of
iodine after operations, and in hopeless recur-
rences*

The first advocates of ferment therapy,—Sus-
luna, Macini, Bouchut and Pean advised the in-
jection of gastric juice or pepsin directly into
the tumor. Shaw, McKenzie and Beard advo-
cated the use of trypsin.

Various workers have injected animals with
emulsions of cancer, but substantially all such
have been failures as for being of value in the
treatment of human cancer.

A reason for the conspicuous failure may be
found in the false hypothesis on which this work
was based.

Vaccination in cancer therapy has been found
to have a definite effect in animals against trans-
plant tumors, and upparently also cures grow-
ing transplanted tumors. "These facts do not
seem to apply to subcutaneous tumors." {Jour-
nal Amer. Med. Assn., Aug. 31, 1912. Refer-
ence, "Vaccination in Cancer," Ztschr. f. Im-
mwvitatsforsch., 1912, xiii, 524.)

The works of Percy in the use of low degrees
of heat in the treatment of cancer of the uterus
have been interesting along the line that if the
gross mass could be destroyed, the patient's
natural defensive forces would take care of the
present and future métastases, but he looks to

massive doses of x-rays delivered through the
medium of the Coolidge tube, as an important
method in cases inaccessible to the knife and in
the control of recurrences.

Can it be said that extensive mutilating op-
erations are justified without an attempt to limit
the growth or to cause an autolysis of the
growth before operation is made?

Surgery alone, ray therapy alone, or chemo-
therapy ulone, is not us satisfactory, and will
not produce as good results, us a properly con-
sidered combination of these methods.

A surgeon, if he is to conduct the care of this
specialized line of work, must be familiar with
the kind and character of an operation which
will be most favorable for future treatment, if
he finds his ease is inoperable, especially malig-
nancy in the abdominal cavity.

There is great difficulty in controlling certain
types of cancer cases, especially of recurrences,
unless they are cared for in an institution.
Where there is any extensive recurrence, it is a

case for an institution, where intensive treat-
ment may be followed, and where, in the present
state of doubt as to the therapeutic efficiency of
any method, careful observations and records
may be made. The Huntington Hospital is of
especial value to us from this standpoint.

Realizing our surgical limitations for more
than ten years, I have looked for therapeutic
aids.

One of my early cases in 1907, a case which I
treated in conjunction with Dr. Alonzo K. Paine
of Boston, and in which the x-ray treatment was
carried out by Dr. Francis H. Williams, to
whom we owe so much, endeavored to add to
surgery of inoperable abdominal cancer, the
method of providing free drainage from the can-

cer ; to lower the resistunee of the euncer cell by
hurd x-ray ; and then to digest out the weakened
cells by a solution of hydrochloric acid and pep-
sin corresponding in strength to the gastric
juice.

In 1910 I had an experience with a case of ex-
tensive lymphosarcoma of the groin, which was
refused by the City Hospital as inoperable, und
which I operuted upon August 23, 1910, assisted
by Dr. Hurry M. Chase, who has kept track of
the case ever since. In that case, by reason of
the tremendous swelling and the extensive dis-
ease, the scrotum with testicles was removed.
The post-operative treatment was increasing
doses of arsenic, and that case still remuins well.
Experiments in custrution for mouse tumor,
followed by résorption of the tumor, und in the
removul of the ovaries as a palliative in inoper-
able breast cancer are interesting in connection
with this case.

Werner, in July, 1912, called attention to the
similarity of the effects of injected choline to
x-ray and- radium treatments noted in the ex-

periments at the Heidelberg Cancer Institute
since 1904. In these experiments, he was
assisted by the late Dr. Stephen Szécsi, and
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without reviewing their experiments, they found
that the injections of borocholine, whether made
subcutancously, intramuscularly or intraven-
ously, were followed by definite résorption of
tumors in mice. Werner recognized the great
biologic difference between animal and human
tumors, but since the injections were non-poison-
ous and caused no constitutional effects except
some slight pain, the use of borocholine on hu-
mans was begun and continued, in conjunction
with ray therapy and such surgery as was pos-
sible, up to the time the war stopped their
activity.

Their methods interested me and I studied
them in 1912, 1913 and L914.

Perhaps I should here disclaim any originality
in the work on cancer. As a practising surgeon,
doing private work only, I have sought the best
methods which seemed safe, leaving research and
experimentation to institutions.

The French, during this same period, had
been experimenting with colloidal metals, and
have reported results with selenium.

After the investigation of Neuberg and Cas-
pari, colloidal metals were used in conjunction
with choline, and they showed, in animals, that
the combination of choline with the colloidal
metul hastened the disappearance of a tumor.

Combination methods, then, are surgery,
chemotherapy, us represented by borocholine,
with or without selenium in the colloidal stute,
and ray therapy, either in the form of the x-ray,
radium or mesothorium, together with the intra-
venous injections of thorium X.

The physics of radium in this community have
become known through the work of Professor
Duune of Harvard, and its curative properties
through the work of Dr. Francis H. Williams,
and later through the work of the Huntington
Cancer Hospital.

Experiments of Prime, reported in the Jour-
nal of Cancer Research, April, 1917, show first,
the great difference in the quantities of radium
required to kill a physically functionating cell,
as the heart muscle, and the normal growing cell
such as found in the cell tissues or malignant
tumors.

It is probable that the nucleus of the phys-
ically functionating cell is as much damaged as
that of the inactive type, but as such cells expel
the metabolic surplus in mechanical movements,
and not in increusing in size and in dividing,
as do the connecting tissue and cancer cells, the
effect of the radium is not evident.

The second fact brought out in these experi-
ments is that there is little or no difference in
the radiations required to cause death of the
cancer cell and the normal cell of similar histo-
genesis.

The conclusions are that radium does not kill
the cells outright, as is shown by the persistence
of beating in heart muscles, with injuries in
nucleus in such manner as to prevent further
division, which must result in the death of the

cell, if its energy is expended in growth und
division, und not in u purely mechanical func-
tion.

A well-known high resistance to radium to
the cells of the central nervous system, which do
not divide in adult life, is presumably correlated
with the survival of the heurt muscle cells after
lethal exposures.

.Mesothorium, with which I have bad consid-
erable experience, is the radioactive substance
about which your chairman lias suggested that 1
Say something.

It is not- my purpose to enter into an extensive
discussion of the physics of radioactive sub-
stances, of which radium and mesothorium are

the most important examples, It would be well
to say, in passing, that there is a relation be-
l ween all radioactive substances based upon
their disintegration time.

The two mother ores from which these sub-
stances of proven therapeutic value from the
standpoint of ray therapy ure obtained, are the
uranium and thorium groups, both of which
have wide distribution. (Refer to the diagram
indicating their relationship.)
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In obtaining thorium oxide and its disinte-
gration into mesothorium one and two, it is im-
possible to have a pure chemical salt. All
thorium salts are contaminated with some ra-
dium content, and mesothorium itself contains
rays of value as a 25% radium content, which
remains constant, but the mesothorium contin-
ues disintegrating into radiothorium.

In considering the disintegration of these sub-
stances, we are apt to think of the disintegra-
tion periods as having a fixed line of demarka-
tion, but there is no such line, and the disinte-
gration is constant and continuous, and the time
of the disintegration becomes more rapid as you
go down the disintegration scale. The concen-
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trated ray value is obtained by the use of meso-
thorium, and the rays are as in radium: alpha,
beta and gamma.

"Mesothorium corresponds to radium in that
it can be concentrated, and just as radium when
first prepared gives out only the relative unim-
portant A activity proper to itself, develops, in
time, enormous activity, due to the growth and
accumulation of its products."

What actually happens is a steady growth
and increase in A, B and Y activity of meso-
thorium for many years after its preparation,
due to the growth of radiothorium and its prod-
ucts, and this change is also complicated by the
fact that radium is invariably present in meso-
thorium preparations, and comes from the fact
that monazite sand, from which thorium is pre-
pared, always contains a minute amount of
uranium, and therefore the corresponding
amount of radium on concentration and extrac-
tion.

As there is no dearth of the raw material
from which thorium can be prepared, it has
been stated by Soddy that a single year's pro-
duction would suffice to produce a preparation
having many times the activity of all the ra-
dium ever extracted in the whole world, and by
reason of the fact that it can be produced as a

by-product in the production of thorium oxide,the cost of it should decrease once the demand
for it is supplied.

If the theory of the x-ray men who have
had most experience is correct, that the begin-
ning of the curative process brought about by
ray action is the decomposition of the lecithin of
the núcleo proteids of the malignant cell into
basic choline and fatty acids, then we should
carefully consider pre-operative treatment in
cases which we. still consider, in the operable
class.

It is, of course, open to something of the
same objection as operative procedure alone.

All neoplasms consist of two main elements,—
the cells and the stroma.

The criterion of malignancy is the breaking
through of the basal membrane by the epithelial
cells. Those who are concerned with the meth-
ods of invasion and with the pathological classi-
fications will do well to consult Walker's trans-
lation of Unna's Histopathology of Diseases of
the Skin, New York, 1896; Bloodgood, Progres-sive Medicine, December, 1904; Adami, Princi-
ples of Pathology, New York, 1908; Hertzlei,
Treatise on Tumors, New York, 1912.

treatment op cases.
As treatment is still in the stage of evolu-

tion, certain illustrative cases will be discussed.
All pre-cancerous conditions or localized can-

cerous processes should be treated upon the clin-
ical diagnosis. It is evident from the results
following operations where there is recurrence,and it is apparent in many cases in which med-ical operations are done that the breaking down

of nature's resistant barrier to the malignant
process opens up lymph spaces and causes the
growth apparently to chunge its character and
develops a resistance to ray therapy which the
original growth did not have.

There appears to be an essential change, per-
haps due to the new soil into which the growth
has an opportunity to extend.

Plate 4.

Plate 4 shows a man of 78, referred to me by
Dr. F. J. Hanley of Whitman, on whom a V-inci-
sion was made for the removal of an epithelioma
of the lip, followed by a recurrence in the scar.
This recurrence was extremely painful and had
marked induration about it. Two applications of
10 ragm., with local application of 10% borocho-
line, caused a healing. This healing.was followed
by another breaking down of small amount which
did not respond to mesothorium (Plate 5), so it
was excised by a small V-incision, local cocaine in-
filt. anesthesia, without a recurrence. This repre-
sents the resistance of the recurrence of epithelioma
in the presence of scar tissue, which is extremely
resistant to ray therapy, but the combination of
ray therapy with surgery will keep it in control.

Plate 5.

The use of ray on a recurrence of malignancy
in scar tissue and its non-response to treat-
ment, raises the question of whether scar tissue
is more resistant to penetration to ray.

PRE-CANCEROUS DERMATOSES.
It has been pointed out that various kératoses

form the commonest cutaneous lesions to take
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on malignancy (Bowen, Jour. Cutan Dis., 1912,
xxix, 241).

Histological studies of pre-cancerous condi-
tions have been made by numerous research
workers (Greenough and Hartwell, Jour. Med.
Bes., xv, 416; MacCarty, Surg., Gyne. and
Obst., 1913, xv, 1141).

The factors, however, that lead to malignancy
must be numerous and varied. It may be that
arteriosclerosis and other anatomical changes of
old age may be factors in the development of
epithelial malignancy. Warner (Surg., Oyne.
and Obst., 1916, p. 413) and Bloodgood (Pro-
gressive Med., December, 1903, p. 149) believe
that all acquired or congenital moles, that were
subject to continuous irrigation, or began to
grow, or showed any signs of ulcération, should
be removed-

For this type of cases unfiltered mesothorium
in small doses and short (thirty minutes to one
hour) is the best method of removal. I have
found it painless and safe.

Plate 6.

Plate 6 represents ulcerating keratosis.

Plate 7.

Plate 7. Cure following two half-hour exposures
to 10 mgm. mesothorium.

Plate 8.

Plate 8 shows a border-line case. Mrs. C. H.
Referred by Dr. Putnam of West Newton. Trouble
started sixteen years ago in left side of nose. Was
treated with electric needle. Six or seven years ago
it broke out, healed and broke out. Treated by
various salves. One-hour application 14 mgm. to
the ulcerated left inner canthus, one hour to the

tip of the nose, 10 mgm. Cured in six weeks.
(Plate 9.)

Plate 9.

Mesothorium is not always in its effects de-
structive; its rays may approach the results of
construction.

Plate 10.

Plate 10. Case referred.by Dr. G. W. Dow of
Lawrence. Represents a recurrence of an epithe-
lioma in scar tissue, which resulted from the de-
struction of the original epithelioma by caustic,
and with the recurrence of the epithelioma there
was marked puckering of the lower eyelid so that
the eye could not be completely closed. One one-
hour application of 10 mgm. mesothorium, followed
at intervals of a month by two applications of the
same amount of substance for one-half hour each,
not only destroyed the epithelioma, but it vas-
cularized the scar tissue so that the scar tissue re-
laxed and the eye could be closed. (Plate 11.)

Plate 11.

Comparatively large growths in parts not
surgically accessible can be successfully at-
tacked.
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Plate 12.

Plate 12 represents an extensive epithelioma, in-
volving the temporal region and extending into
the ear and destroying the anterior part of the
canal. First treatment began Jan. 10, 1917, and
consisted of 40 mgm., one-hour application, fol-
lowed by beginning healing. Subsequent dosage
at one-month intervals for 40-minute applications
of 20, 10 and 10 mgm., has brought about condition
shown in Plate 13 of practical cure. Needs per-
haps one more application.

Plate 13.

Plate 14.

Plate 14. Mr. P., 52, married. March 2, 1916.
Represents a very painful and markedly indurated
lip with epithelioma. In this case the submental
gland was palpable. This lip was so painful that
the man could take only liquids, and the induration
was so marked that it would not have seemed to
me a favorable case when we depended upon sur-

gery alone. Thirty-three milligrams of mesotho-
rium for one hour caused, within 48 hours, a cessa-
tion of pain and a continued healing. Three other
applications of 10 mgm. were given as the growth
diminished in size, and at the end of nine weeks
it was completely healed and has remained healed.
(Plate 15.)

A8 the healing process went on, the submental
gland became smaller, and a month after the heal-
ing process could not be palpated.

Plate 15.

In the autolysis of the cancer cells necessary
to the healing of the lip, is there produced the
substance which has an influence upon the iso-
lated cancer cells which may have been carried
in the lymph stream?

Is the shrinking of the gland, which follows
the disappearance of the cancer, due to the elimi-
nation of the cancer alone?

Plate 16.

Plate 16. E. L. C, railroad worker, 48, single.
Feb. 25, 1913. Represents a recurrence of an epi-
thelioma in a scar. This was resistant to liquid
oxygen ray therapy, a portion of it healing, and
then the entire scar tissue was excised under local
anesthesia, with a complete healing and no re-
currence after four years. (Plate 17.)

. Plate 17.

Plate 18.

Plate 18. Patient, aged 64, referred by Dr. M. W.
White of Somerville. Wife had extensive carci-
noma of breast and mediastinum. Epithelioma at
this age responds well to mesothorium. Cure ob-
tained (Plate 19) in eight weeks, by relatively lightdosage.
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Plate 19.

Malignant disease of the tongue and mucous
membrane of oral cavity, seen late, does badly
as a rule under all forms of treatment. Taken
early, satisfactory results are sometimes pos-
sible.

Mr. M., referred to me by Dr. F. E. Withee of
Newton Highlands on Sept. 3, 1916. He showed
an ulcerativo papilloma inside the right cheek about
one-half inch in diameter, and extending down
from ulcerative process and onto gum was a dis-
tinct leucoplakia. Enlarged glands not discernible
to palpation. Wassermann negative. Two applica-
tions of 14 mgm. mesothorium for one hour each
caused a disappearance of the papillomatous
growth. The leucoplakia was more resistant, and
after 15 half-hour applications of 10 mgm. meso-
thorium there was a small spot on the gum margin
at base of right second lower molar on March 10,
1917.

METHODS OP INJECTION OP BOROCHOLINE.

There is the subcutaneous method which I
have discarded because of the danger of the
production of sloughs.

The second method is the intramuscular meth-
od of concentrated solutions of borocholine.
Five per cent, solutions are best borne, and
after a time, 10% solutions are borne. These
injections are made deep into the muscles about
the shoulder girdles, and in the gluteal regions,
until 3 grams of basic choline is given.

Colloidal selenium vanadium is also given in
the same manner, sometimes with the choline. I
now give 2 cc. of selenium (Laboratory Clin,
preparation) to) 8 cc. 5% solution of borocho-
line.

Intravenously there is a considerable reac-

tion, and it is given in a similar manner to sal-
varsan at the most accessible vein at the bend
of the elbow, and is given in the proportion of
10 cc. of 10% choline to 50 cc. normal salt
solution. v

Combination of choline, ray therapy, opera-
tion, ray therapy:

Mr. A., age 56, came to me on April 10, 1914,
with a tumor in lower part of left breast, which he
had noticed for six months. The skin was not
puckered, but the growth was not freely movable.
From April 10 to May 24 he was given 12 intra-
muscular injections of 10 cc. of 5% borocholine
with 1 cc. of electro selenium vanadium (Labor-
atory Clin.). The tumor shrunk and became hard-
er and movable.

Operation May 31. Tumor removed, and proved
to be a spindle-celled sarcoma. Following opera-
tion, 50 mgm. mesothorium with 1 mm. filter of lead

and surrounded by rubber tissue, was left in wound
for 12 hours. Wound then closed.

Returned on June 16 and 25 for treatment.
On Feb. 18, 1915, recurrences appeared in scar.

Again, 6 choline injections. Excision of scar.
Ray therapy as before.

Ño recurrence to date.

In cases of doubtful diagnosis it is well to
try out these methods before extensive mutilat-
ing operation is advised.

Mr. H. G., 48 years old and married. Referred
to me by Dr. Hollingsworth of Providence, on
March 22, 1914. Gives a history that January,
1914, was troubled with his tongue. He was a

jeweler and worked where there was a great deal
of acid. Tongue scraped on his teeth. Consulted
Dr. Arthur Hollingsworth. Operation was done
the last of February. Small nodule on left side of
tongue was removed. Under microscope appeared
to be a round-celled sarcoma. In two weeks had
recurred twice the size of a pinhead. Second opera-
tion March 13; the size of a pea. No enlarged
glands. Works in nitric acid fumes and also used
a lot of blue vitriol. Was given injections of 10 cc.
selenium vanadium for a week, followed by a so-
lution in two weeks and one application of meso-
thorium-—14 mgm. mesothorium one hour, by stir-
rup method. Complete disappearance of growth.

Later the slides were referred to Dr. F. B. Mal-
lory of the City Hospital, who made a diagnosis of
hemangioma.

Where there is a malignancj' of the pleura
or of the lung, with or without the accumulation
of ascitic fluid in the chest, the relief of the dysp-
nea, which is the most constant symptom, may
be obtained by the injections of choline alone or
by the use of thorium X solution. By the
mouth, 25,000 units a day may be given with
marked relief of dyspnea. This has been re-
peatedly shown in my cuses. It may also be
given intravenously.

Mrs. F. W. Following operation for breast, there
was mediastinal recurrence. Seen in consultation
with Dr. Garland. There was also some swelling
of the arm. In this case the chief complaint was

dyspnea. After a few intramuscular injections of
choline in the muscles of the back, thorium X was
used in 25,000 unit^ strength daily, and her symp-
toms were relieved within the first week, and did
not recur until shortly before her death.

In inoperable and recurrent cancers, radium,
with or without chemotherapy, is substantially
the only therapeutic agent that we have, and in
the inoperable cases, when we give them com-
fort we are doing a great deal.

I have used various methods in bringing re-
lief to hopeless, recurrent cases, the most pain-
ful type represented by the pressure either upon
the nerve trunks in the neck or in the nerve
trunks of the pelvis. With the pressure of the
nerve trunks in the neck there may be a tre-
mendous swelling in the arm on the uffected
side, and in addition to the actual pressure in
the neck is the discomfort from a hand and arm,
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and the fingers cannot be bent or the joints
moved on account of the swelling.

This seemingly hopeless case responded sur-
prisingly well:

F. W. S., 43 years old. Patient of Dr. George W,
Ryan. Wife died of carcinoma of the liver in 1911.
June 15, 1913, first noticed trouble. Complained oí
trouble in stomach and abdomen. Was seen by Dr.
Broderick, Jamaica Plain. Advised operation.
Operated on by Dr. F. B. Lund, Boston City Hos-
pital. Dr. Lund made an exploratory operation
and made a diagnosis of carcinoma of the liver.
He returned from the hospital October 1, 1913.
Diagnosis, carcinoma of the liver. October 15,
1913, was treated by Dr. Howard Kelly of Baltimore
with a five-hour application of 600 milligrams of
radium filtered. Remained in the hospital two
weeks and then returned home. He was told by
Dr. Kelly to return in six weeks for treatment, but
was too much used up to go back. January 7,
1914, patient developed jaundice. This time he
was unable to be up and about. No specific dis-
ease and the Wassermann was negative.

Entered the hospital under my care on January
8, 1914. The liver at that time was three inches
below a line from the umbilicus to the anterior
superior spine. Beginning Jan. 9, 14 doses every
other day of choline and selenium vanadium, one

part selenium, 9 of a 10% solution of borocholine;
2 intravenous injections of thorium X.

Jan. 28 to Feb. 4 was given cholalin, half a grain,
three times a day on account of clay-colored stool.

Feb. 4 to Feb. 18, eight injections, 10 cc. of cho-
line selenium diluted with 20 co. of ascitic fluid
and six injections of 30 cc. of 10% choline selenium,
intravenous thorium X; 500,000 units Feb. 4.

Following Feb. 18 he had two weeks' rest at
home. He developed an ischio-rectal abscess,
which was opened May 1 under cocain. Received
the combined treatment regularly from March 1.
Was tapped on Feb. 4 and some fluid accumulated
and was drawn. Twelve injections were given up
to Feb. 9, 1914. July 10, 1914, case was able to
do ordinary work and wanted to go back; was in
very good condition and went back to some work.
He left this part of the country and went West,
where he died some time in 1916.

The work of Hodenpyl in treating cancer of
the liver with ascitic fluid takes on new interest
in connection with this case*

In addition to those that are inoperable, there
is another large group of cases in which amelio-
ration may be obtained by combination therapy,
in persons suffering with a complication of ma-

lignancy of heart disease, nephritis, or marked
arterial changes, or the result even of apoplexy.
We certainly are justified in extending to this
type the amelioration that comes from ray ther-
apy, and in all cases where operation is contra-
indicated we still have recourse to ray therapy.
There has been a marked advance in x-ray ther-
apy since the advent of the Coolidge tube, with
perhaps the use of larger currents and the de-
velopment of larger quantities of rays in a
shorter. period of time.

In actual treatment, mesothorium is found

to be more active superficially; somewhat less
active through a great thickness of tissue.

For prophylactic treatment, roentgen rays
are preferable to radium because larger surfaces
can be uniformly rayed. If a deep-seated
tumor cannot be made accessible, here again
x-ray is preferable.

CONCLUSIONS.
All superficial ulcérations and all pre-can-

cerous conditions yield readily to local ray
therapy. Moderate doses should be used at the
beginning, not exceeding 30 mgm. hours at one
dose. If there is no response, choline injections
are injected intramuscularly as a preliminary
to a second dosage. Large ray doses are indi-
cated for deep cancers, which should be made
accessible to the surface, so that there is a cer-
tain application of the rays to the malignant
cells, and when large doses are used there should
be means provided for the draining of decom-
position products.

A desirable thing is to cause a disappearance
of the cancer cells rapid enough to overcome its
growth, and slowly enough that too much
cancer toxin is not set free into the system.

In all cases of carcinoma of the breast, the
follow-up treatment by chemotherapy and ray
therapy, as represented by the x-ray, is desir-
able.

I am convinced, however, that there should
be some properly correlated method of treat-
ment, under some device so that when a surgeon
hus done what he thinks best, and recurrence,,
which occurs in the greater majority of cases,
takes place, there should be some method
known so that these poor unfortunates are not
exploited by charlatans, and drift despairingly
from one person to another because there is no
authoritative voice to indicate a rational course
for them to pursue.

Very few physicians in private practice can
afford to purchase or maintain the armamen-
tarium necessary for large ray dosage, and even
if the radioactive substances are given freely,it is impossible to maintain the patients under
these conditions so as to secure the best results.

There is not enough radioactivity in the
world to treat properly malignancy by the mas-
sive dose method alone.

The substances necessary for massive doses
must be so handled that all the twenty-four ac-
tivity may be utilized, and that the tremendous
loss that exists through wide distribution and
limited ray use may be obviated.

Massive doses should be reserved for large-
growths, where it is possible to have complete
drainage. Growths on epithelial surfaces, espe-
cially where there is free lymphatic anastomo-
sis, should be treated by chemotherapy, ray and
excision, without extensive dissection.

Where there are métastases, no treatment is
other than palliative. Marked cachexia is also-
a contraindication to operation.
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